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ABSTRACT 

An estimate of t h e  n o r t h e r n  p i k e ,  Esox Zucius Linnaeus,  p o p u l a t i o n  
abundance i n  Val-kmar Lake was made i n  1985. The p o p u l a t i o n  e s t i m a t e  f o r  
p i k e  having f o r k  l e n g t h s  g r e a t e r  than  450 mm was 4,020 f i s h ,  o r  14.8 
p i k e / h e c t a r e  (6 .0  p i k e / a c r e ) .  T h i s  e s t i m a t e  r e p r e s e n t s  t h e  combined 
e s t i m a t e s  f o r  two s i z e  groups as fo l lows:  (1)  450-699 mm, 3,615 f i s h ,  
o r  13.3 p i k e / h e c t a r e  (5.4 p i k e / a c r e )  and (2)  700 millimeters and 
g r e a t e r ,  405 f i s h ,  o r  1 .5  p i k e / h e c t a r e  (0.6 p i k e / a c r e ) .  An estimate f o r  
p i k e  less t h a n  450 mm i n  f o r k  l e n g t h  was n o t  p o s s i b l e  because of t h e i r  
low rate  of c a p t u r e  w i t h  g i l l  n e t s .  

From 31 May t o  19 June ,  t h e  t o t a l  c a t c h  f o r  a l l  g i l l n e t t i n g  e f f o r t s  w a s  
1,398 n o r t h e r n  p i k e ;  t h e s e  f i s h  were c a p t u r e d  i n  1,168 n e t  hours:  a 
c a t c h  ra te  of 1.20 f i s h / n e t  hour .  Summaries of d a i l y  c a t c h  ra tes ,  c a t c h  
by mesh s i z e ,  and t h e  l e n g t h  f requency ,  and length-weight  r e l a t i o n s h i p  
of 1 ,168 p i k e  are  presented  i n  t h i s  s tudy .  

U t i l i z i n g  c l e i t h r a  bones f o r  age d e t e r m i n a t i o n ,  t h e  age-length rela-
t i o n s h i p  f o r  252 p i k e  (age 0 t o  19) i s  summarized. Sex-composition 
d e t e r m i n a t i o n  f o r  1,013 n o r t h e r n  p i k e  provided a female t o  male r a t i o  of 
1:1.11. Furthermore,  t h e  c a p t u r e  and sampling of j u v e n i l e  n o r t h e r n  p i k e  
i n  August i s  d i s c u s s e d .  

KEY WORDS 

Volkmar Lake, n o r t h e r n  p i k e ,  p o p u l a t i o n  e s t i m a t e s ,  age and growth, 
l e n g t h  f requency ,  g i l l  n e t t i n g ,  t agging .  

BACKGROUND 

The p o p u l a r i t y  of n o r t h e r n  p i k e ,  Esox Zucz’us Linnaeus,  as a s p o r t  f i s h  
i n  Alaska h a s  i n c r e a s e d  i n  r e c e n t  y e a r s ,  Next t o  t h e  A r c t i c  g r a y l i n g ,  



Thymallus cxreticus P a l l a s ,  t h e  n o r t h e r n  p i k e  is  t h e  most s o u g h t - a f t e r  
i nd igenous  s p o r t  f i s h  s p e c i e s  i n  i n t e r i o r  Alaska.  From 1977 t o  1984 t h e  
e s t i m a t e d  annua l  s t a t e w i d e  h a r v e s t  o f  n o r t h e r n  p i k e  i n c r e a s e d  from 
11,982 t o  18,641, r e a c h i n g  a h i g h  of 2 1 , 4 7 6  i n  1983 ( M i l l s  1985).  The 
Arctic-Yukon-Kuskokwim (A-Y-K) Region accounted f o r  76% of t h e  e s t i m a t e d  
h a r v e s t  of n o r t h e r n  p i k e  i n  1984 and 90% f o r  1977-1984. Waters i n  t h e  
Tanana R i v e r  d r a i n a g e  are t h e  most a r c e s s i b l e  i n  t h e  A-Y-K Region and 
have p rov ided  6 4 %  of t h e  r e g i o n a l  h a r v e s t  f o r  t h e  same & y e a r  p e r i o d .  
Three  of t h e  most popu la r  s p o r t - f i s h i n g  waters i n  t h e  r e g i o n  a re  George 
and Vnlkmar Lakes and Pfintn F l a t s .  

P o p u l a t i o n  s t a t i s t i c s  needed t o  d e f i n e  a s u s t a i n e d  y i e l d  of n o r t h e r n  
p i k e  have n o t  been deve loped ,  and t h e  d a t a  b a s e  needed t o  deve lop  such 
s t a t i s t i c s  i s  l a r g e l y  u n a v a i l a b l e  i n  Alaska w a t e r s .  

Volkmsr Lake was s e l e c t e d  f o r  s t u d y  i n  1985 because of  i t s  moderate  s i z e  
(273  h e c t a r e s  o r  675 a c r e s )  and growing p o p u l a r i t y ,  p a r t i c u l a r l y  f o r  
w i n t e r  n o r t h e r n  p i k e  f i s h i n g .  S e v e r a l  f a c t o r s  a re  r e s p o n s i b l e  f o r  t h e  
i n c r e a s e d  u s e  of Volkmar Lake, i n c l u d i n g  r e c e n t  s t a t e  l a n d  d i s p o s a l s  on 
t h e  l a k e ,  improved w i n t e r  z c c e s s  from new r o a d s  ( D e l t a  A g r i c u l t u r a l  
P r o j e c t ) ,  and i n c r e a s e d  use hy c a b i n  owners on t h e  Goodpaster  River. 
F u r t h e r  i n c r e a s e s  i n  u s e  and n o r t h e r n  p i k e  h a r v e s t s  are a n t i c i p a t e d  on 
Volkmar Lake and o t h e r  w a t e r s  as a r e s u l t  of development and p o p u l a t i o n  
growth, l a r g e l y  due t o  expec ted  i n c r e a s e s  i n  m i l i t a r y  p e r s o n n e l  i n  t h e  
F a i r b a n k s  and D e l t a  a r eas .  

Volkmar Lake h a s  two s m a l l  i n l e t s .  The o u t l e t  i s  n o t  w e l l  d e f i n e d ;  i t  
d r a i n s  i n t o  t h e  f l a t s  toward t h e  Goodpaster  R ive r  ( w e s t ) .  Maximal d e p t h  
i s  12.8 m ( 4 2  f t ) .  An a c c u r a t e  b a t h y m e t r i c  map of Volkmar Lake i.s 
planned f o r  i n c l u s i o n  i n  nex t  y e a r ' s  annua l  r e p o r t .  Water c h e m i s t r y  i s  
as f o l l o w s :  pH = 7 .5 ;  t o t a l  a l k a l i n i t y  = 86 ppm, and t o t a l  h a r d n e s s  = 
103 ppm. The l a k e  i s  u s u a l l y  ice-free from l a t e  May t o  e a r l y  October .  
O the r  f i s h  s p e c i e s  p r e s e n t  i n c l u d e  humpback w h i t e f i s h ,  l eas t  c i s c o ,  and 
s l i m y  s c u l p i n .  T a b l e  1 l ists  common names, s c i e n t i f i c  names, and 
a b b r e v i a t i o n s  f o r  f i s h  r e f e r e n c e d  i n  t h i s  r e p o r t .  

I n  1985 t h e r e  were a t  l ea s t  26 p r o p e r t y  owners,  32 remote p a r c e l s  t h a t  
had been f i l e d  on, and I ?  p r i v a t e  c a b i n s  OR t h e  l a k e .  Access d u r i n g  t h e  
summer is l i m i t e d  t o  f l o a t  p l a n e s .  The l o c a t i o n s  of waters i n  t h e  Delta 
d i s t r i c t  are  shown i n  F i g u r e  1 .  

RECOMMENDATIONS 

Research 

1. 	 Obta in  estimates of n o r t h e r n  p i k e  p o p u l a t i o n  abundance i n  Volkmar 
and "T" Lakes i n  e a r l y  s p r i n g  1986 u s i n g  r e f i n e d  t e c h n i q u e s  and 
f u r t h e r  c v a l u a t e  g i l l - n e t  s e l e c t i v i t v .  

2 .  	 Index p o p u l a t i o n  abundance i n  George Lake and o t h e r  s e l e c t e d  waters 
as t i m e  permits : .  
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Table  1. 1,ist of c-ominon names, s c i ~ n ti f i c  niiincs, and abbreviations. 

Common Name Scientific Name and Author Abbreviation 


Arctic grayling Thymallus arcticus ( P a l l a s )  GR 

Humpback whitefish Corepcinus pidsckian (Gmelin) HWF 

Least cisco Coregonus sardlrella (Valenciennes) LCI 

Northern pike Fsox L e i u s  1,innaeus NP 

Slimy sculpin ('ct t L ~ Sc o g x , ; t q i c  Richardson ssc 

-85-






3.  	 Estimate the relationship between jndices c.f abundance and actual 
population size in Volkmar and "T" Lakes and apply that 
relationship to waters that are indexed. 

4. 	 Tn conjunction with population-dynamics studies, assess alternate 

capture gear in some lakes: principally seines and fyke or trap 

nets fished using various methods, locations, and times of the 

year. 


5. 	 Plan and conduct an intensive summer creel census on George Lake in 
1987 to determine total northern pike harvest, size and age 
composition of the catch, and total effort. 

Manaeement 


1. 	 Monitor winter fishing on Volkmnr Lake to obtain information on 
effort, harvest, method of take (hook-and-line or spear) and obtain 
samples from tagged and untnggec! vorthern pike for age and growth 
determinations. 

2. 	 Obtain depth soundings, prepare bathymetric maps, and conduct 

general surveys on selected northern pike lakes where information 

is lacking, in preparation for future rtlsearch efforts. 


OBJECTIVES 

1. 	 To estimate (90X CI 2 25%) population abundance of 
northern pike in Volkmar Lake and develop a data base for 
scientific management of the recreational fishery. 

2. 	 To estimate size, sex and age composition of northern 
pike in Volkmar Lake based upon a sample size of at least 
300 individuals. 

3 .  	 To estimate (90% CI 2 25%) CPUE of juvenile northern pike 
(ages 0 and 1 )  and establish an index for annual comp- 
arison of recruitment strength. 

TECHNIQUES USED 

Most of the adult northern pike were captured with graduated-mesh 
multifilament floating gill nets ( 1 2 5  x 6 ft) having five mesh sizes 
(bar measure): 1, l%, 2, 2$, and 3 inches. The nets were usually set 
perpendicular to the shoreline and near shore or at the outer fringes of 
emergent vegetation. Graduated mesh monofilament sinking gill nets 
(125 x 6 ft) having five mesh sizes ranging from % to 2% in were 
utilized to sample deep-water areas of the lake. 

Juvenile northern pike were captured primarily with a 50- x 5-ft bag 
seine having a %-in mesh. The seine was pulled by hand at selected 
locations along the shoreline. Other experimental gear included one 
3/8-in-mesh fyke net with 50- x 4-ft l ead,  two 3/8-in-mesh hoop nets 
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with 50- x 4-ft lead, and two monofilament gill nets (50 x 6 ft) : one 
having 3/8-in mesh and the other 3/4-in mesh. 

Population estimates were determined by the Chapman modification of the 

Petersen estfmate described bv Ricker (1975). 


Fork lengths of fish were measured to the nearest millimeter. .Juvenile 
northern pjke were weighed to the pearest 0.1 g on a triple-beam 
balance. Larger pike were weighed to the nearest 10 g on a Chatillon 
TN-6 or TN-25 spr+ng svle. Condition factors were determined by the 
formula K = K i L x lo ' ,  where K = condition factor, W = weight in g, 
and L = length in mm. Fish were tagged with Floy FD-68 anchor tags. 

Cleithra bones were boiled to remove flesh, stored dry until aged, then 
wetted in loess solution (51Y alcohol, 42% water and 7% glycerine), and 
viewed with a binocular microscope. 

FINDINGS 


PoDulation Abundanre and Biomass 


The first time in Alaska that an estimate was made of a northern pike 
population in a lake occurred in 1985 at Volkmar Lake. From 31 May to 
6 June, three two-man crews fished floating gill nets continuously 
during daylight hours. The length of time between lifts ranged from 
0.25 t o  3 . 9 0  hours, meraging 1.62 h o u r s  for 515 total lifts. Fish were 
careful-ly removed, a Floy tag was inserted at the base of the dorsal 
fin, and the right-pelvic fin was partially clipped to determine rate of 
tag loss during future samplinp. The fish were measured, weighed, and 
released. 

The lake was divided into three sections of nearly equal size to help 
assure uniform coverage of the entire shoreline. Ten days were allowed 
between the marking and recapture effort. From 17-19 June two crews 
again fished the lake with floating and sinking gill nets. During the 
recapture efqort, most of the nets w e r e  a g a i n  monitored continuously, 
but several of the nets were fished unattended overnight to allow larger 
sample size with the limited manpower. 

The population estimate for pike having fork lengths greater than 450 mm 
is 4,020 fish (90% CI ?1 l o%) ,  or 1 4 . 8  pike/hectare ( 6 . 0  pike/acre). To 
provide greater accuracy, the total estimate represents a combined 
estimate f o r  two si7e groups as follows: (1) 450-699 mm, n 3 , 6 1 5 ,  or 
I ) .  1 p i k ~ * / I l , ~ , . i , i ~ t ~  I P )  .lli(1 ( ? )  7 0 0  t i i t t l  and ~ ! r t ~ i t r t ~ r ,  405,( ' 1 . 4  I , iCt . / .c ,  n 
O L  1.5 pJkcB/Iit.c-t.rrc, ( 0 . 0  pikc/ncre) (7':tt)Ie 2 ) .  Due to s i z e  seJectivity 
of the gear capturing larger fish, the 1985 estimate probably 
underestimates the actual population size. A method to reduce this bias 
statistically is being developed, and a more refined and accurate 
estimate will be provided in the annual report next year. 

Table 3 illustrates t h e  higher recapture to mark ratio for larger fish. 
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Table 2 .  Northern pike population estimates, Volkmar Lake, 1985. 

90% 
Length Number Number Petersen Confidence 

Group (mm) Marked Examined Recaptures Estimate Limits 

450 8 9  31 0 ... ... 
450-6 99 7 2 2  204 40 3,615 3,205-4,205 

> 700 179 62 27 405 359-451 

> 450 4 , 0 2 0  3,607-4,443 
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Table 3 .  	 Nor the rn  p i k e  r e c a p t u r e  ( R )  t o  mark (M) r a t i o s  f o r  the marking 
run, Volkmar Lake,  1985.  

~~~ 	 ~-~~ 

Fork Length (mm) 	 R/M x 100 

STRATUM T 

L50 - 499 5 . 4  

500 - 549 4.5 

550 - 599 6 . 3  

600 - 649 6 . 8  

650 - 699 10.0 

STRATUM I1 
a00 - 7 4 9  17.5 

750 - 799 13.5 

800 - 849 19.0 

850 - 899 38.0 

900 - 949 21.4 

950 - 999 16.7 
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Using weighted mean w e i g h t s  based on t h e  s i z e  d i s t r i b u t i o n  of t h e  f i s h  
handled w i t h i n  each s i z e  r a n g e ,  t h e  e s t i m a t e d  biomass of p i k e  h a v i n g  
450 mm and g r e a t e r  f o r k  l e n g t h  i s  26.67 k g / h e c t a r e  (23.79 l b / a c r e ) .  
Pike 450-699 mm i n  l e n g t h  and hav ing  a mean weight  of 1.52 kg (3.34 I b s )  
r e p r e s e n t s  20.22 k g / h e c t a r e  (18.04 l b / a c r e ) ,  w h i l e  p i k e  g r e a t e r  t han  
700 mm and hav ing  a mean weight  n f  4.35 kg (9.59 l b )  a c c o u n t s  f o r  
6.45 k g / h e c t a r e  (5.75 l b / a c r e ) .  S t and ing-c rop  and bIomass e s t i m a t e s  are 
summarized i n  T a b l e  4; estimates f o r  p i k e  less than  450 mm were n o t  
p o s s i b l e  because  of t h e i r  low r a t e  of  c a p t u r e  w i t h  g i l l  ne t s .  As shown 
i n  T a b l e  2 ,  o n l y  89 p i k e  of t h a t  s i z e  Group were c a p t u r e d  and marked; 31 
w e r e  l a t e r  examined f o r  n a r k s ;  however, none were r e c a p t u r e d .  

Catch Rates 

Cap tu re  rates of n o r t h e r n  p t k c  i n  e x p e r i m e n t a l  g i l l  n e t s  i n  Volkmnr Lake 
f o r  t h e  p e r i o d  31 May t o  6 June  and 17  t o  19 .Tune are  summarized i n  
T a b l e  5 .  Three  t y p e s  of  g i l l . -ne t  se t s  were made: 

1. 	 S i n k i n g  g i l l  n e t s  monitored c o n t i n u o u s l y  d u r i n g  d a y l i g h t  h o u r s ;  

2 .  	 F l o a t i n g  g i l l  n e t s  monitored c o n t i n u o u s l v  d u r i n g  d a y l i g h t  h o u r s ;  
and 

3. 	 F l o a t i n g  g i l l  n e t s  f i s h e d  o v e r n i g h ? .  

Overn igh t  s e t s  were made o n l y  from 1 7  t o  19 <June i n  an e f f o r t  tc; 
maximize c a t c h e s  w i t h  l i m i t e d  manpnwer. 

From 31 May t i ?  6 J u n e ,  t h e  c a p t u r e  r,ite for s i n k i r g  g i l l  n e t s  was 
s l i g h t l y  h i g h e r  t h a n  f o r  f l o a t i n g  g i l l  n e t s ,  1 . 4 1 )  and 1.30 f i s h / n e t  
h o u r ,  r e s p e c t i v e l v .  However, t o t a l  e f f o r t  w i t h  f l o a t i n g  g i l l  n e t s  ~ 7 n s  
more t h a n  s i x  times g r e a t e r .  From 17 t o  1') June ,  t h e  r e v e r s e  w a s  t r u e ;  
f l o a t i n g  g i l l  n e t s  had a h i g h e r  c a t c h  r a t e  of  1.32 f i s h / n e t  h o u r ,  
compared t o  1.00 f i s h / n e t  hour  f o r  s i n k i n g  n e t s .  T o t a l  e f f o r t s  w i t h  
f l o a t i n g  and s i n k i n g  n e t s  f o r  t h a t  p e r i o d  were n e a r l v  e q u a l .  

S e v e r a l  f l o a t i n g  g i l l  n e t s  f i s h e d  o v e r n i g h t  d u r i n g  t h e  1 7  t o  19 &Tune 
p e r i o d  had a h i g h e r  t o t a l  c a t c h  (Tab le  51, bu t  f i s h l n e t  hour  was much 
lower a t  0.67. 

The c a t c h  ra te  f o r  s i n k i n g  g i l l  n e t s  from 31 May t o  6 June w a s  1.40 
f i s h / n e t  h o u r ,  compared t o  1.00 f l s h / n e t  hour  from 17 t o  19 June .  The 
r e v e r s e  might be e x p e c t e d ,  s i n c e  s i n k i n g  g i l l  n e t s  were f i s h e d  o f f s h o r e  
i n  d e e p e r  water. During t h e  e a r l i e r  p e r i o d ,  w a t e r  t e m p e r a t u r e s  were 
c o o l e r ,  and many p i k e  were just comple t ing  spawr.ing. In  t h e  l a t t e r  
p e r i o d ,  spawning had bcen completed,  w a t e r  t e m p e r a t u r e s  were warmer 
13"-lh"C (56"-60"F) ,  a n d  i n  c o n t r a s t  t o  e a r l v  J u n e ,  few p i k e  were 
observed i n  s h a l l o w  s h o r e l i n e  ' i reas .  T h e  dayt ime c a t c h  r a t e s  f o r  
f l o a t i n g  g i l l  n e t c  were p e a r l y  t h e  same i n  c p r l v  June  (1.30 f i s h /  
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Table 4 .  	 Standing  crop  and hinmass of  n o r t h e r n  pike i n  Volkmar Lake, 
1985. 

Fork Length 
All p i k e  

450-699 mm 2 700 mm 2 4 5 0  nun 

No. /hec tare  13 .3  	 1 . 5  14.8 

No. / a c r e  5 . 4  	 0.6 6.0 

Mean w e i g h t :  

kg 1 . 5 2  4 . 3 5  ... 

l b s  3 . 3 4  9.59 
 1.. 


kg / h e c t a r e  2 0 . 3 1  6 . 4 5  26 .67  

95% C T  19.85 - 20.64 6 . ? 1  - 6 . 6 8  26.06 - 2 7 . 3 2  

I b s j a c r e  1 8 . 0 4  5 .75  23.79 

952 c7 1 7 . 7 1  - I h . A l  5 .54  - 5.96 7 3 . 2 5  - 24 .37  
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Table 5. Capture r a t e  of n o r t h e r n  p i k e  i n  Graduated-mesh g i l l  ne ts ,  Volkmar Lake, 1985. 

S i n k i n g  G i l l  Nets F l o a t i n g  G i l l  Nets Combined To ta l  
T o t a l  Tata 1 To ta l  l o t a l  To ta l  T o t a l  

Date Net Hrs. F i s h  CPIJE* Net. t l rs .  F i s h  CPUF Net Hrs. F i s h  CPUEW 

31/5 2.25 3 1.33 45.75 94 2.05 48 97 2.02 
1 /6 7.75 2 0.26 106.25 82 0.77 114 84 0.74 
2/6 20.15 25 1.23 127.75 1 2 2  0.95 148 147 0.99 
3/6 21.16 30 1.k2 119.84 186 1.55 141 216 1.53 
4/6 22.75 29 1.27 105.25 187 1.78 133 216 1.62 
5/6 26.50 41 1.55 135. SO 211 1.56 162 252 1.56 
6/6 7.50 21 2.80 82.50 67 0.81 90 88 0.98 

31/5-6/6 108.16 151 1.40 727.84 949 1.30 836 1,100 1.32 

17/6 12.25 17 1.39 38.75 26 G.67 51 43 0.84 
18/6 50.00 41 0.82 24.75 41 1.65 74 82 1.11 

(94.75)** (51) (0.54) 
19/6 21.80 25 1.15 12.20 32 2.62 34 57 1.68 

(78.00) (65) (0.83) 
17/6-19/6 84.05 83 1.00 75.10 99 1.32 159 182 1.14 

( 1 7 7 . 7 5 )  (116) (0.67) 

31 /5-19/6 192.21 234 1.22 803.04 1,046 1.31 995 1,281 1.29 
(172.75) ( 1 7 6 )  (0.67) 

* CPUE = c a t c h  pe r  u n i t  o f  e f f o r t  or  f i s h / n e t  hour .  


*.k Data i n  parentheses r e p r e s e n t  o v e r n i g h t  s e t s  and a r e  n o t  i n c l u d e d  i n  t h e  combined t o t e l .  
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net hour) 3 s  they were in the mid-June sampling (1.32 fish/net hour). 
The combined total catch rate for the entire sampling period (excluding 
the overnight sets) was 1.29 fish/net hour. In 1,168 total net hours, 
the total catch for a l l  gill netting efforts was 1,398 northern pike: a 
catch rate of  i . 2 0  fish/nct hour. 

Catch bv Flesh Size 


The most e f f i c i e n t  mesh s i z e  (har measure) for capturing northern pike 
in Volkmar Lake was 1% in. Of a total sample of 972 pike, 606 ( 6 2 . 4 % )  
were captured in 1%-in mesh, 217 ( 2 2 . 3 X )  in ?-in mesh, 100 (10.3%) in 
1-in mesh, 40 (4.12) in ?$-in mesh, and 9 (0.9%) in 3-in mesh (Table 6 ) .  
The size ranges for pike captured in I - ,  l$-, 2-, 2%-, and 3-in mesh 
were 255-885 mm, 760-950 mm, 325-990 mm, 566-985 mm, and 739-930 mm, 
respectively. 

T.ength Frequencv 


The length frequencv of 1 ,168 northern pike sampled in Volkmar Lake in 
1985 is presented in Table 7 .  The sample represents fish captured by 
g i l l  net from 31 Nav to 19 .June and does not include juvenile pike 
sampled in August. The most abundant size group was fish from 550-599 
mm, comprising 26.3% c f  the total sample. Fish in the 200-449 mm, 
450-699 mm, and 700 vm and larger-size groups comprised 9.2%, 72.5%, and 
18.3% of the total s a m p l e ,  respectively. 

A total of 252 pike was sampled for age determination in 1985. A 
summary of the age-length relationship is presented in Table 8. Most of 
the sample (n = 167) was comprised of gill-netting mortalities (31 May-
19 June 1985) represenring ages 2 to 19. All age-0 and all but two 
age-2 pike were captured in August using either a bag seine, hoop nets, 
or fyke nets. The data are not necessarily representative of age-class 
abundance. 

Age c l a s s  5 was t h e  most prevalent in the sample, comprising 18.7% of 
the total. They ranged from 457-626 mm in length, with a mean of 
543 mm. Age-0 pike sampled in mid August had a length range of 82-138 
mm, with a mean of 106 mm. The oldest pike captured was age 19 and 
912 mm in length. 

Length-Weight Relationship 


The length-weight relationship f o r  pike (sexes combined) sampled from 
Volkmar Lake is shown ir Figure 2. The length-weight relationship for 
males and females was essentially the same; thus it was combined. 
Length measurements and weights were taken primarily from post-spawning 
fish from 3 1  May-19 June and represent 549 males and 484 females. 
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F!esh S i z e  ( inches)  
2.5 

40.0 

4 . 1  

806.0 

108.0 

1 7 . n  

566.0  

985.0 

7 7 7 . 0  

834.0 

589.0 

1022.0  

0 .07  

3 .0  Total 

9 . 0  972 

0.9 

850.0  

50 .0  

17.0 

739.0 

930.0  

8 2 2 . 0  

8 7 8 . 0  

750.0 

950.0  

0.01 

Catch 


Percent 


Mean 

Length (nun) 


SD (mm)* 


SE (mm)** 


Min (mm> 


Max (mm) 


90% From 

To 

t 2  x SD From 

To 

R e l .  Eff.*** 

* 

1 .0 1 .5  2.0 

100.0  

1 0 . 3  

6 0 6 . 0  

6 2 . 4  

217.0 

2 2 . 3  

509.0  

149.0 

15.0 

255.  n 

885.0 

4 8 4 . 0  

533.0 

211.0 

806.0 

0.17 

575.0  

9 9 . 0  

4 .0  

360.0 

95c1.0 

568.0 

581.0  

377.0  

7 7 2 . 0  

1.00 

667 .O 

121.0 

8 ,0 

3?5.0 

0 9 n .  n 

653.0  

6 8 0 . fl 

4 2 4 .  (? 

9 n 9 .  c1 

0.36 

SD = Standard d e v i a t i o n
** SE = Standard error
*** Rel.  Eff. = Relative e f f i c i e n c y  
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Table 7. 	 Length-frequency 
i n  Volkmar Lake, 

Length Range (mm) 

200-249 


2 50-2 99 


300- 34 9 


350-399 


400-449 


450-&99 


500-549 


550- 599 


600-649 


650-699 


700-749 


750-7 9 9 


800-8 4 9 


85 0- 89 9 


900-949 


950-999 


200-9951 


d i s t r i b u t i o n  of  
1985. 

No. 

1 


8 


16 


30 


52 


110 


204 


307 


153 


73 


69 


41 


46 


40 


13 


5 


1,168 

1,168 n o r t h e r n  p i k e  c a p t u r e d  

Percent  

0 .1  

0.7 

1 . 4  

2.6 

4.4 

9.4 

17.5 

26 .3  

13.1 

6 . 3  

5.9 

3.5 

3.9 

3.4 

1 . 1  

0.4 

100.0 
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Table 8. A g e - l e n g t h  relationship of  n o r t h e r n  p i k e ,  Volkmar Lake,  1985. 

ARE 
c 1ass  No. 

0 

1 

2 

3 

4 

5 

6 

34 

6 

17 

20 

21 

47 

19 

13.5 

2.4 

6 . 7  

7.9 

8 . 3  

18. 7 

7.5 

106 

183 

290 

329 

471 

543 

5 5 6  

82 

160 

244 

2 38 

366 

457 

464 

138 

217 

353 

398 

548 

626 

626 

15 

2 4  

26 

40 

44 

44 

4 2  

4 

20 

11 

16 

1 7  

11 

1 7  

7 

8 

9 

10 

11 

1 2  

19 

1 4  

18 

17 

11 

6 

7 .5  

5.6 

7 . 1  

6 . 7  

4.4 

2 . 4  

598 

626 

698 

751 

806 

793 

4 7 3 

i!r ( I 

576 

605 

710 

h 54 

700 

7 4 2  

830 

866 

865 

955 

53 

63 

76 

78 

51 

103 

21 

30 

31 

33 

28 

8 2  

13 

14 

19 

1 

I 

1 

0.4  

(1. 4 

0.4 

7 1 6  

920 

91 2 

Totals 252 100.0 491 82 955. 219 23 

Mean Age 
* 

.10 

= 8.3 
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Sex Composition 


Sex composition was determined for a total of 1,013 northern pike netted 
between 31 May and 19 .Tune 1985. Of thc total, 479 were females and 534 
were males: n fcrnalo-to-malr r a t i o  ot  1 : 1 . 1 1  ( T n h l e  9 ) .  Males 
oiitnwnbrrcd fcmnlvs i i i  r t i f a  ! ; ; i i~tptt~:;  ori 7 of' t ti(& I0 c l ; i v s .  

Although spawning was nearly complete a t  the time of petting ( 3 1  May and 
6 June) sex products coiild still h e  strippwl from most males and some 
females. For fish for which S P Y  c.ould not he determined by stripping, 
external sex determination was made by methods described by Casselman 
(1974). 

Sex determinations for nearly all pike netted from 17 to 19 June were 

made from autopsied fish that were netting mortalities. 


Juvenile Northern Pike Sampling 


Juvenile northern pike sampling was conducted from 12 to 14 August, 
us ing  a bag seine, fykt nets, hoop nets with leads, and small-mesh gill 
nets. The bag seine was by far the most efficient gear type; 5 2  age-0, 
6 age-1, 14 age-2 and 10 age-3 and older noythern pike in 23 hauls, for 
mean catch rates of 3.3, 0.3, and 0.6 and 0.4  fish/net hour.  respec-
tively (Table  1 0 ) .  ' 1 ' 1 1 ~  scxinc h: i r i l s  . i v c h r a K c d  ;ipproxinintcly 100 ft in 
length. Most of t h e  shoreline suitable tor scining with chest waders 
was sampled. 

Seventy to 100 sc-incx haiils wtrc n c e d c d  t o  cstirn:itt. (90X CI f 25%) CPUT: 
of juvenile northern pike, according tr, Ftatistical procedures described 
by Snedecor and Cochran (1980). 

In 89 hours, hoop-net m d  fyke-net sets captured only two age-0, one 
age-2, and one age-7 northern pike. Small-mesh gill nets set for 44.5 
net hours captured only one age-0 and three age-? northern pike. 

The mean condition factors for samples of age-0, age-l, and age-2 
northern pike are presented in Table 11. 
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Table 9. D a i l y  catches of male and femaie n o r t h e r n  p i ke ,  Volkmar Lake, 1985. 

Male Fema 1 e R a t i o  o f  
No. o f  Percent  No. o f  Percent  Females t o  T o t a l  

Date F i s h  D a i l y  Cumulative F i s h  D a i l y  Cumulat ive Males F i s h  

31 /5 59 11.1 11.1 30 6.3 6.3 1:1.97 89 

1/ 6  34 6.3 17.4 43 9.0 15.3 1:0.79 77 

2/6 71 13.3 30.7 67 14.0 79.3 1:1.06 138 

3 /6  80 15.0 45.: 96 20.0 49.3 1:0.83 176 

4/6 88 16.5 62.2 75 15.7 65.0 1:1.17 163 

5 /6  69 12.9 75.1 56 11.7 76.7 1:1.23 125 

6 / 6  37 6.9 82.0 13 2.7 79.4 1:2.45 50 

7 / 6  14 2.6 84.6 5 1.0 80.4 1:2.80 19 

18/6 57 10.7 95.3 72 15.0 95.4 1:0.79 129 

19/6 25 4.7 100.0 22 4.6 100.0 1:1.14 47 

534 479 1:1.11 1,013 
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Table 10. Summary of juvenile northern pike catches by bag seine,  
Volkmar Lake, 13 and 1 4  August 1985. 

Number of Northern Pike Captured 

Haul No. Age 0 Age 1 Age 2 2 Age 3 


1 14 ... ... ... 

2 4 ... 1 ... 

3 2 ... ... ... 

4 3 ... ... 1 

5 ... 1 I ... 

6 4 1 2 ... 

7 3 3 3 2 

a ... ... 1 1 

9 2 ... 1 ... 


10 7 ... ... 1 

11 3 ... 1 ... 

1 2  1 ... ... ... 

13 1 ... ... ... 

14 3 ... 1 

15 ... ... ... ... 
16 2 ... ... ... 

17 1 ... ... ... 

18 1 ... ... 1 

19 ... ... ... ... 
20 ... ... ... ... 
3 1  1 ... 1 ... 

2 2  ... ... ... ... 
2 3  ... I 2 3 


Total Catch 52 6 14 10 


Mean Catch 2 . 3  0 . 3  0 . 6  0.4 

Total 


I. 4 

5 

2 

4 

3 

& 

7 

11 


2 

3 

8 

4 

1 

1 

6 

0 

2 

1 

2 

0 
0 
2 

0 
6 


82 
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T a b l e  11. Mean c o n d i t i o n  f a c t o r s *  f o r  n o r t h e r n  p i k e ,  ages  0 t o  2 ,  
Volkmar Lake, August 1985. 

Age Standa rd  
Class Number Mean Var i ance  D e v i a t i o n  

~~ ~~ ~ 

0 59 0.80 0.0093 0 .0963  

1 6 O . ? ?  0.0020 0.0446 

2 14 0.73 C3.0013 0.0367 
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